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Visualization

Charles Joseph Minard (1781-1870) - Napoleon’s Russian Campaign
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A Picture tells more than a 1000 words...

● Pictures have been used to convey information long before the 
development of writing

● A single picture can be processed (“understood”) much faster than a text 
page 

● Human perceiption is processing in parallel, text analysis is limited by the 
sequential process of reading
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Information Visualization

● Information Visualization is the study of (interactive) visual 
representations of abstract data to reinforce human cognition.

● Information graphics or infographics are graphic visual representations of 
information, data or knowledge intended to present information quickly 
and clearly

○ a static form of information visualization

○ aims to emphasize specific findings gained from the visualized  data 

○ Mandatory precondition: Data Analysis
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Data Analysis

● Data Analysis is a fundamental iterative process:
1. Formulation and execution of a query
2. Analysis of the results 
3. Formulation of a consecutive query based on the achieved results

● Goals of Data Analysis:
○ maximize understanding of analyzed data
○ uncover hidden structures/patterns
○ extraction of important variables
○ detection of anomalies and outliers
○ testing of hypotheses
○ development of a simple model
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Visual Analytics

Thomas, J., Cook, K.: Illuminating the Path: Research and Development Agenda for Visual Analytics. IEEE-Press (2005)
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Interactive Data Analysis with Linked Data

● Available Toolset:
○ Data: DBpedia SPARQL endpoint

● Query language: 
○ SPARQL

● simple statistics and visualization: 
○ R
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Linked Data Analytics

Example from DBpedia:
● How Do I determine the importance of an entity within the Linked Data Graph

(1) InDegree
○ simple Link Popularity
○ can be computed via SPARQL

(2) PageRank
○ more sophisticated graph measure for the importance of a linked resource
○ available at public SPARQL endpoint from separate graph:

http://people.aifb.kit.edu/ath/#DBpedia_PageRank

http://people.aifb.kit.edu/ath/#DBpedia_PageRank
http://people.aifb.kit.edu/ath/#DBpedia_PageRank
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Linked Data Analytics

● Page Rank at DBpedia
○ First example: Determine the most important astronauts

PREFIX vrank:<http://purl.org/voc/vrank#>

SELECT  ?astronaut ?rank 
FROM <http://dbpedia.org> 
FROM <http://people.aifb.kit.edu/ath/#DBpedia_PageRank> 
WHERE {
 ?astronaut rdf:type dbo:Astronaut .
 ?astronaut vrank:hasRank/vrank:rankValue ?rank .
} ORDER by DESC(?rank)
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Linked Data Analytics

Link to the SPARQL query

○ now save your 
result locally as csv 
for further analysis

○ -> astronaut.csv

http://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&qtxt=PREFIX+vrank%3A%3Chttp%3A%2F%2Fpurl.org%2Fvoc%2Fvrank%23%3E%0D%0A%0D%0ASELECT++%3Fastronaut+%3Frank+%0D%0AFROM+%3Chttp%3A%2F%2Fdbpedia.org%3E+%0D%0AFROM+%3Chttp%3A%2F%2Fpeople.aifb.kit.edu%2Fath%2F%23DBpedia_PageRank%3E+%0D%0AWHERE+%7B%0D%0A%3Fastronaut+rdf%3Atype+dbo%3AAstronaut+.%0D%0A%3Fastronaut+vrank%3AhasRank%2Fvrank%3ArankValue+%3Frank+.%0D%0A%7D+ORDER+by+DESC%28%3Frank%29%0D%0A&format=text%2Fhtml&CXML_redir_for_subjs=121&CXML_redir_for_hrefs=&timeout=30000&debug=on
http://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&qtxt=PREFIX+vrank%3A%3Chttp%3A%2F%2Fpurl.org%2Fvoc%2Fvrank%23%3E%0D%0A%0D%0ASELECT++%3Fastronaut+%3Frank+%0D%0AFROM+%3Chttp%3A%2F%2Fdbpedia.org%3E+%0D%0AFROM+%3Chttp%3A%2F%2Fpeople.aifb.kit.edu%2Fath%2F%23DBpedia_PageRank%3E+%0D%0AWHERE+%7B%0D%0A%3Fastronaut+rdf%3Atype+dbo%3AAstronaut+.%0D%0A%3Fastronaut+vrank%3AhasRank%2Fvrank%3ArankValue+%3Frank+.%0D%0A%7D+ORDER+by+DESC%28%3Frank%29%0D%0A&format=text%2Fhtml&CXML_redir_for_subjs=121&CXML_redir_for_hrefs=&timeout=30000&debug=on
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Linked Data Analytics

● First example: Determine the most important astronauts
● Analysis via R

○ read data: 
astronauts <- read.csv("astronaut.csv", header=FALSE) 

○ summarize data:
summary(astronauts)
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Linked Data Analytics

● First example: Determine the most important astronauts
● Analysis via R

○ analyze data via boxplot:
boxplot(astronauts)
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Linked Data Analytics

● First example: Determine the most important astronauts
● Analysis via R

○ analyze data via boxplot:
boxplot(astronauts)
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Linked Data Analytics

● First example: Determine the most important astronauts
● Analysis via R

○ analyze data via boxplot:
boxplot(astronauts)
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Linked Data Analytics

● First example: Determine the most important astronauts
● Analysis via R

○ analyze data via boxplot:
boxplot(astronauts)

Whiskers:    IQR x 1.5 = (Q
3
-Q

1
) x 1.5

Outliers
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Linked Data Analytics

● 2nd example: include birthdate and Time in Space 

PREFIX vrank:<http://purl.org/voc/vrank#>

SELECT  ?astronaut ?rank ?time YEAR(xsd:date(?birthdate)) as ?year
FROM <http://dbpedia.org> 
FROM <http://people.aifb.kit.edu/ath/#DBpedia_PageRank> 
WHERE {
?astronaut rdf:type dbo:Astronaut ;
           dbo:timeInSpace ?time ;
           dbo:birthDate ?birthdate.
?astronaut vrank:hasRank/vrank:rankValue ?rank .
} 
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Linked Data Analytics

Link to the SPARQL query

○ now save your 
result locally as csv 
for further analysis

○ -> astronaut2.csv

http://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&qtxt=PREFIX+vrank%3A%3Chttp%3A%2F%2Fpurl.org%2Fvoc%2Fvrank%23%3E%0D%0A%0D%0ASELECT++%3Fastronaut+%3Frank+%3Ftime+YEAR%28xsd%3Adate%28%3Fbirthdate%29%29+as+%3Fyear%0D%0AFROM+%3Chttp%3A%2F%2Fdbpedia.org%3E+%0D%0AFROM+%3Chttp%3A%2F%2Fpeople.aifb.kit.edu%2Fath%2F%23DBpedia_PageRank%3E+%0D%0AWHERE+%7B%0D%0A%3Fastronaut+rdf%3Atype+dbo%3AAstronaut+%3B%0D%0A+++++++++++dbo%3AtimeInSpace+%3Ftime+%3B%0D%0A+++++++++++dbo%3AbirthDate+%3Fbirthdate.%0D%0A%3Fastronaut+vrank%3AhasRank%2Fvrank%3ArankValue+%3Frank+.%0D%0A%7D+%0D%0A&format=text%2Fhtml&CXML_redir_for_subjs=121&CXML_redir_for_hrefs=&timeout=30000&debug=on
http://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&qtxt=PREFIX+vrank%3A%3Chttp%3A%2F%2Fpurl.org%2Fvoc%2Fvrank%23%3E%0D%0A%0D%0ASELECT++%3Fastronaut+%3Frank+%3Ftime+YEAR%28xsd%3Adate%28%3Fbirthdate%29%29+as+%3Fyear%0D%0AFROM+%3Chttp%3A%2F%2Fdbpedia.org%3E+%0D%0AFROM+%3Chttp%3A%2F%2Fpeople.aifb.kit.edu%2Fath%2F%23DBpedia_PageRank%3E+%0D%0AWHERE+%7B%0D%0A%3Fastronaut+rdf%3Atype+dbo%3AAstronaut+%3B%0D%0A+++++++++++dbo%3AtimeInSpace+%3Ftime+%3B%0D%0A+++++++++++dbo%3AbirthDate+%3Fbirthdate.%0D%0A%3Fastronaut+vrank%3AhasRank%2Fvrank%3ArankValue+%3Frank+.%0D%0A%7D+%0D%0A&format=text%2Fhtml&CXML_redir_for_subjs=121&CXML_redir_for_hrefs=&timeout=30000&debug=on
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Linked Data Analytics

● 2nd example: include birthdate and Time in Space 
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Linked Data Analytics

● 2nd example: include birthdate and Time in Space 
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Linked Data Analytics

● 2nd example: include birthdate and Time in Space
○ Hypothesis: “older astronauts have been in space for a longer time“

■ plot(astronauts2$V3, astronauts2$V2, 
     ylab='Time in Space', 
     xlab='Year of Birth'  )
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Linked Data Analytics

● 2nd example: include birthdate and Time in Space
○ Hypothesis: “older astronauts have been in space for a longer time“

■ plot(astronauts2$V3, astronauts2$V2, 
     ylab='Time in Space', 
     xlab='Year of Birth'  )

■ cor(astronauts2$V2, astronauts2$V3)
[1] 0.2441805
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Linked Data Analytics

● 2nd example: include birthdate and Time in Space
○ Question: “what’s the distribution of birthdates?“

■ hist(astronauts2$V3)
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Linked Data Analytics - Summary

● Linked Data Analytics is an iterative and exploratory 

process

● Visualization is an important tool for data analysis

● Data analysis enables the discovery of previous unknown 

relations
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